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Abstract of JP2001303218 

PROBLEM TO BE SOLVED: To solve such a 
problem that, the conventional Fe-Cr series 
amorphous alloy, because of its small 
amorphous formability, the obtained 
amorphous alloy shape is limited to the thin 



strip one, f ilamintary one and powdery one, 
and the alloy has not been provided with 
dimensions applicable to general industrial 
materials. SOLUTION: This highly corrosion 
resistant and high strength Fe-Cr base bulk 
amorphous alloy excellent in amorphous 
formability has a composition expressed by the 
formula of Fe100-a-b-cCra TMb (C1-xBxPy)c 
[wherein, TM=at least one or more kinds 
selected from V, Nb, Mo, Ta, W, Co, Ni and 
Cu, and as to (a), (b), (c), (x) and (y), 
respectively, 5 atomic %<=a<=30 atomic %, 5 
atomic %<=b<=20 atomic %, 10 atomic % 
<=c<=35 atomic %, 25 atomic %<=a+b<=50 
atomic %, 35 atomic %<=a+b+c<=60 atomic 
%, 0.1 1<=x<=0.85 and 0<=y<=0.57 are 
satisfied], containing an amorphous phase 
combining a super cooled liquid region of >=50 




K and a glass transition temperature of >=850 
K at >=50% by volume percentage and 
excellent in amorphous formability. 
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[Sift] «OFe-Cr^7Wr^'lt T^e 
4*Btt#fffftt« ^-f^i'Mk ©ttflcR^Rbii 

^:Fe 100 . a . b . c Cr fl TM b (C^BxP 
y ) c [fcfc'U a»K TM = V, Nb, Mo, Ta, 
W, Co, Ni, Cu(D/>4<it-l«±, a, b, 
c, x, y«\ *tb«l5H-?-% ^a^3 0l«, 
5gf%^b^2 0lf%, 10lf%^c^3 5l? 
%, 2 5H^%^ a + b ^ 5 3 5If%^a 

+ b + c!60Sf%, 0. ll£x£0. 85, 0^ 
y^O. 5 7] r^SftSfiiaSrWU 5 0K£JUt<Da 
t 8 5 0 K£X±<D#yxm®im*miML 
fc#fiK»«rfl*l 0 0»*"C5 0%«±^tf*fi«B 
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im*mi] S:Fe 100 . 0 . b . c Cr a TM b (C 2 _ x 
B x Py ) c [fc«U TM=V, Nb, Mo, T 

a, W, Co, Ni, Cu^)W<H-Wi a, 

b, c, x, ytt, ^n^H5iS^-% ^ag30gf 
%, 5l-7-%^b^2 0gf%, 10gf%^cl3 5 

2 5Sf%^a + b^5 0B : F%, 3 51S^% 
^a + b + c^60lf%, 0. llSxSO. 85, 
O^y^O. 5 7] t?*$*i5j|flJ*Sr*rU 5 0KEJLh 

«Lfc#flKtt*ft8ll 0 0#^T5 0%&±^fr#if H 
K^AtBICfitl^ilEHtttt • iS&SF e - C r X/<yU* 

[§S*^ 2 ] TM^M o -efc* r t *®Witlrz>m* 
« 1 iE^coEit&tt • m&gtF e-Cr T^e/U 

[»*«3l 0. 5mm 2 M«Mi:2, 500 
MP a «±OJS8^**LT^a£. £ «r*HRir*» 

e-Cr 7^ fry T 

[IMM 4 ] 1 IE® OF e-Cr gs<fr? T*c 

fry r x*±*mm Lfci*&te£# 0 

[000 1] 

ftfcHBftfett • H5^g F e - C r S/VU* T 7 * 
[0 0 0 2] 

T^£ 0 5 0KSrjBi5iCv^iaiE«BBI^)iB»*P«*fl|« 
ri\ Mg*. 7^=F (Ln) » % Zrl, Fel, 
Pd-Cu^ Co^ tUtftT i S^44^07 

[0 0 0 3] C(Oft»fllJI^!So-C, Fel, Co^> *3 

ftZtlXZito Witf, 0-2 6 5 9 1 7^ 

Hfctt, ATx^6 0K£JLb"C*>9, St (F ei _ a _ b C 
o a Ni b ) ioo-x-y-z M x B y T z Mtt, Z 

r, Nb, Ta, Hf, Mo, W, CrOH^llX 
li2«Rh*>fe4S5c*^fc?K Ttt, Ru, Rh, P 
d, Os, I r, Pt, Al, Si, Ge, C, P<Do 

h<o i mx\t 2 mu±.<D7tm-?h *> . ^oo^a^o. 

29, O^b^O. 43, SIB^Pfc^x^l 51SHP%, 
17l^y^2 2l^%, 0®^-%^z^5®^% 

So 

[0 0 0 4] 1- 7 1 6 0 2*4M8fc: 



ft, ATx^6 0KW-Cfct)s 5£ (F ei ^_ b Co a 
Ni b ) 100 -x- y -z Mx B y T z [fcfc'U 0 ^ a ^ 

0. 2 9, O^b^O. 4 3, 51^%^x^2 0l^ 
%, 1 0Sf%^y ^ 2 2JS^%. 0lg^%£z^5® 
■?■%■?*> 9 , Ml* , Zr, Nb, Ta, Hf, Mo, T 

1, V0 5%^«Xtt2««±a»6tt35c*, Ttt, 
C r , W, Ru, Rh, Pd, Os, Ir, Pt, A 
1, Si, Ge, C, P<D?h<D 1 ffiXte 2 a£JLk<£>7C 

[0 0 0 5] 3fetw. 3 0 K£X±<Di§#£P 

1-163045*) o S:Ni 
80 _ w _ x _ y Nb w Cr x Mo y P 20 - 2 B Z [fc*TU St 
COw, x, y, zl^S^-lt^'Cfc^, 0. l^w^l 
0, 0^x^20, 0^y^l5, 4 ^ z ^ 6 ] "C^ $ 
ft5i&/&£*U ia»*PSEflcS«ATx^5 0K£JL±T 

fcSSS&g • KfittfettN i m7*fryrx&&Z&W 

u wwawLfc mmw* 11-230951*) . 

[0 0 0 6] 

immmik\*£5k-tzwm] Fe 72 -cr 8 -p 13 

-C 7 , Fe 45 -Cr 25 -Mo 10 -P 13 -C 7 , Fe 50 
- C r 16 -M o 16 - C ls <Dmm<07*fry 7 

f>OFe-Cr ^7^^7 7^^4ft, 7^7 7^)6 
J*fc#/h * V *fc fcfc , #bW7^77^ 

[0 0 0 7] 

Fe-Cr ^T^/U^^&K&^T'Vl^T^/l^ 
.T^^*#b*b4*#*:a»U Fe-Cr-TM 
(TM=V, Nb, Mo, Ta, W, Co, Ni, C 
u) ^b*5 3^±^S«^i:t§MSlCC*5 

SrSDifc 6 ja^K±0-&A»«C*3V^-C 5 0 K£t±tf>ig?ft 
t^ftfci^S&gco Fe-Cr m'<fr? T^-A'? 7 

[0 0 0 8] -ttefrh. **W tt, S:Fe l00 -a-b-c 
Cr fl TM b (C^BxPy ) c [fcfcU TM 
= V, Nb, Mo, Ta, W, Co, Ni, CuO'M 
<i:t~ffi^±, a, b, c, x, y«u -ett^5® 

^ a ^ 3 0®^-%, 5^%^ b ^ 2 0^%, 
10lf%^c^3 5Sf%, 25g^a + b^5 

o^%, asi^/o^a + b + c^eog^, 0. 

111x^0. 85, O^y^O. 5 7]-C**tu5ffl 
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fiF e-Cri/W7^7 7^^-Cfc5o 

[0 0 0 91 Sfc, JWBWtt, 0. 5mm 2 HJb« 
92: 2 v 50 0MPaK±OEBB3»**r*LTV^rt 

5&gF e-CrS/W7^7r^*Cfc5 0 

[0 0 10] *fc, ±E0#&«Bgj£fiB(Cft 
n^i^Klitt • F e - C r S/^^ TWV 7 * 

[0011] a# % ri§^jpfflc^*j 4 

tt, Ot©»JI!a«X?*«*3lEJ»*»«f«rfT5 - 

oiATx (=Tx-Tg) ■cEftStis. rja*ai* 

»®«J ATxOfilt *DXtt**i-*«^*5 0 
[0 0 12] 

[»W<0381fi<&«tB] *»HOFe-CrI/W7^ 
-Cfc£ 0 Crte, 5IK*%tt±3 0JK^%ErF4:1-5. 

©ffltt, i 0JB : f-%K±2 0H^%»T-e*a Q 

[00 13] TM#<&7G*"C*>*V, Nb, Mo, T 
a, W, Co, Ni, Cu(OW< th mfiJLbtt* C 



1"*. TM»05c*tt, 5S^%^±2 0^%£XTt 
5B*%3W»*fctt2 0%Sr«itSi#*«»* 
fMM£<fc*. i9»*U^«H«t, 10Jj^%£U:2 

[0 0 14] C, B, P^tt£**ttl 0JDK^%£JI± 
3 5**%ttTfcU C x _ x B x P y -C 
^£*V5<> B^tlxfi, 0. ll^xgO. 8 5 

(t4b*>c = 3 5OtS4^3 0JRf.%) -C^^tiS 
«ffiH4-f5 e «t9»*U<rt:, 0. lUx^O. 2 9 

fc5o BS3±VC*SrOt5H^-CttATx^5 0K*j(j 
[00 15] PWt, B, Ct#«-r«rtlCi9#*K 

0. 5 7(Dffii, J:D»*L<H, O^y^O. 29© 

[0 0 16] Mfltlt, (Cj_ x B 

x P y ) =2 5JK^%tf>4§£\ 1"ftte*>. Fe 43 Cr 16 
Mo 16 (C^ x B x P y ) 25 or*^7r^^4©AT 
x<£>B, C, Pfijftft#tt*:*1-. *ltt, Fe 

b„ p v ) 9R a>#7xm»m& 



43 C r 16 Mo 16 (Cj. 



Tg, SftftttTx, »»»«{*«*ATx**-r. 
[0 0 17] 
[&l] 



No. 




Tg 


Tx 


AT x 


1 


F e 4i C r ioMo ic C 20 B? 


890 


949 


59 


2 


Fe 4 iCr ioMoioCi7. sB 7 . ? 


886 


963 


77 


3 


F e 4 i C r )6 Mo 16C nB 10 


885 


9 79 


94 


4 


F e 4 1 C r 1 r,M 0 1 ( , C 1 0 B 1 «j 


896 


9 6 5 


69 


5 


FeoCr,oMo U( CisB 5 P, 


867 


938 


7 1 


6 


F e.,Cr i«,Mo,cCioBioP* 


883 


9 5 6 


7 3 


7 


F eoC r u ,Mo, 0 CioBs P l0 


873 


94 3 


70 


8 


F e 4 ^C r i 6 MouC 2 ? 


850 


894 


4 4 


9 


F e 4 iC r jdMo if,C 2 oPs 


848 


90 1 


53 


10 


F e 4 <iC r i6Mo 16 CisPio 


855 


907 


52 


1 1 


F e^C r hMoicCioPis 

5 0Kfrffix.5*arft ^ 


876 

l X S ic J 


9 12 

'No. i 


36 

n 7 (D 



1 0 0 1 8 ] m 1 ic7 

ATxtfC : 5-2 3Sf%, B:2^18«?%, 
P : 0-1 4jE»%©fi/SttH^»fcfta. C : 7-2 
OS^/o, B : 3-1 7H^%, P : 0 — 1 2H J F%CO 
IUMSHrC6 OK&mZ-Z&T xtmhtlZo C: 12 
-1 71^%, B : 8-1 P : 0-5^% 

■CW:, 8 0KSrjBi5**«ATx*s»e>i%5 o * 1 lc 



ATxs&SS 0KK±-C, Tgtt8 5 OKj^mSo 
[0019] No. 9^:No. 1 0"Cfi, Btr*#L4 
<Tt>ATxd55 OKfJUb-CfcStf, No. 5, 6, 7 
fc#*ki-S 4 C 4 4 fcfc B £ 4 K<fc 9 A T 

xS:W»lcttl**-e:SCtWCt, a>oBHtktt*:B»c 
fpU:*** C 4 AST* 5 d 4 ds»^5 0 
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[0 0 2 0] *5&m<DF eS7^7 7^^ll 

ifi+ar. ifcJ:0 0. 5mm 2 «±©»H9W>fflSt<0# 

[0 0 2 1] CTxtf, ft*W4&S!«BtS^*JV^rtt, 

££*T»tHBE0. 5-3. Okg/cm 2 
rtKl*««li***Cfcfc±9 1. 2mmi(l. 13 
mm 2 OWfffigO *W^2Rtt£©'Vl'*7*4'7 7 

[0 0 2 2] p«/l^h^tf^Lfc*4fctt, ±a^«Sffl-C*J 

ATx*5 0K*rJB*.S±EOlR£Sixfca*«B 

\mtif?Z Z^t %m*#>tt 9 W^F e-Crl/^ 
;^7^7 7^^(t #fiK*BSr#«l 0 0£*"C 

[00 2 3] *J8BO^tt, 3UEJ:BJM«tt 

So 

[0 0 2 4] *^WF eX/Vl/*7 i tA'7 7*'H b & 
tt, fljfctf, Fe 42 Cr 16 Mo l6 C 18 B 8 ^ 35 
0 0MP a©J5V^«»fl[ (a f ) , 2 40GPa<^)t 
V*'* (E) , 1. 7%<0«»H*tf (e f) fcit* 1 
3 0 0<£>tV#-*^£ (Hv) £^-f 0 »{K#t* (c 
y) -9. 8Hv/3E:fcJ;tfe f =a f/EOJttt, 



F e 47 C r 16 Mo 16 C 18 B 3 
F e 46 C r 16 Mo 16 C 18 B 4 
Fe 44 Cr 16 Mo 16 C 18 B 6 

F e 42 C r 16 M ° 



3bZ>. 

[0 0 2 5] 

[SUM] 44ineillfeflK:ov^TK9H-«. 
Fe, Cr, MoO|«&H*J«tO t *fifeSB, C©jB^ 

Hl£0tJ2 

JE&M4 
^Jg#|5 • • • F e 40 C r x6 Mo 

16^18^ 10 

j£t?*>9, Kftttl. 2mm^Lfc 0 

[0 0 2 6] r*/u7 7^«3Stt, x»ia*Tifei8J:tf* 

otSSLt •f*ttttftl*ttrC4 . 4 X 1 0~ 4 s" 1 

[0 0 2 7] H2fi, jHSM(OA»» (KS 1 . 2 m 
m N gj4 5mm) O^£0*«r*+". 

[0028] a 3 f±, mmm 1-5 <n&%mtt<Dx%m 

tt^jSv^tr-* <fc 5 KT*/U7 7^*0* 

[0 0 2 91 H4f4, Sat«2, 3, 407^77^ 

[0 0 3 0] 
[82] 



[00 3 1 ] t g E T x 



F e 4 6 C r h.Moi&CisB* 



K e 44 C r 10M o 1 o C 1 b B 6 



F e 4 2Cr i 6 Mo i 6 C;hBk i 



Tg 



862 



870 



Tx 



9 1 5 



932 



887 947 



AT x 



5 3 



62 



U ga^t£, Bd 



Tm 



1389 



1414 



Tg/Tra 



0. 6 2 



0. 6 2 



60 1405 0. 63 

' 8Jj p ;^%Ttt6 0K l: ,ft Tt5. Tg 



6-2K*>6 8 8 7K*5J:U ? 9 1 5Ki>6 9 4 7K<^«Si 



/TmfiO. 6 2-0. 63^5, Tm^&Tg*t? 
[0 0 3 2) i5ft mmW2. 3, 4 0*A«:*«+ 
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"C2 9 8KC0 1M, 6M, 1 2 MGD&S^fS^ -C8!l£ L 
1Z&StiL&mibnvb&. ^l»Fe-GrS7* 
/i/7r^^H v^ixt^FflWWkLTv^S. *fc, 1 
0 0 0 m V^a«{t*"C»« LT fc?L**»* LftV^fi 

[0 0 3 3] El 6 HU H«©ftfr-CH£Lfc«fc*>«ffl 

Lfctt*fci5l¥afc9 0**a« (mm) Sr^LT 

[00 3 4] *H«l20A»«t^^h^tf^Ufc»# 
vttoflBWRWr** (a f) , ir>^* (E) . t**Xt 
Wttfl (£ f) Sr£t*£ttWU 36*«2«>A*W-Cf4, 
^rH^tL, 3 5 0 0MPa, 2 4 0GPa, *5«fctfl. 
7%, 5#>«-t?tt, ^ft^H. 3 4 0 0MPa, 2 4 
OGPa, *5<fctf2. 0%-?fc*K SfctrtttttStCO^T 

*gg£«\ H v 1 3 0 0-C$>«9, ^^(C19. 8Hv/3 
E*5j:tfo f /Ett*^*i, 0. 0 7 fcO. 014T 

[0 0 3 5] 

[01] 



[El] Bltt. Fe 43 Cr 16 Mo 16 (C M B x P y ) 

[02] 02<o (a) mmmi(o%mt, mc< 

(b) ttfl20^0Wltj:Mltr«tlBft 
[EB3]13», ^m~5 0**TOf©XlMgSr/< 

[0 4] 0 411, MMM2. 3, 4 0^7*^7 7 
^ODSCM^t^77^5„ . 

[05] §511 ^Jfe08 2 . 3, 4<0<&&«r*&*-e2 
98K(D1M, 6M, 1 2MOltt»*»«f-ejB^tfc3t 

[06] §611 SI1KW2, 3, 4 2 . 
9 8K01M, 6M, 1 2McD&K^?£ t f 3 -CM£L*:® 

[07] 07te, X1M2, 3, 4©-fr4«r**W«-C2 
9 8K01M, 6M, 12M^S8Wei6 8^ 
««Ufctt*lCj:«l¥afc9«)J(Mta* (mm) 

t^77-efc5o 

[02] 




-5- 



HH3] 



[B5] 



$1.2 mm WZMW 



0.3 
02 
0.1 
0.0 
-0.1 
-0.2 
-0.3 
0.4 

as 

02 
0.1 

ao 

-0.1 
-0.2 
0.4 
0.3 
02 
0.1 

0.0 

-0.1 
-02 



X=3 

********* t, •>»>•, Aj ++" 




x=6 




30 ft 



50° 

28 



60" 



me] 



Feso-xC r,«Moi»C l8 B, 
*1. 2mmttW 





1 1 






! J 




i 






P eso-xC r loMo^CiaB, 



60- 



^0.08 
| 0.07 
* 0.06 
^0.05 

V 0.02 
tt 0.01 
0.00 





IM HC 










1 


f 






















































Few »C r i*MohCibB, 
* 1.2mtt£**tt 
T=298K 168hSfi5 



flgfl 4atXB 
fM 6atXB 



| ■ BatXB j 


s i 


1 I 








■ 


j 


?*-* 






i 





















1 6 

H C I &&/m o 1 ■ L 
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